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1

This invention relates to. vulcanizing mecha~

nism and more particularly to a novel.type of
frame and carriage for supporting rubber articles
while they are being vulcanized. )

It has been proposed heretofore to vulcanize
footwear or other articles by forming such arti-
cles of uncured rubber by building the articles on
hollow forms, and then vulcanize these articles
while they remain on the forms. It has also
been proposed to subject the forms to a suection
or vacuum action during the vuleanizing period
so as-to hold the articles being vuleanized in
close conformity with the forms, and draw hot
air from the vulcanizing chamber into the forms,
during the vuleanizing period.

‘The usual practice heretofore has been to pro-
vide trucks having huilt thereupon article sup-
porting racks formed of hollow tubing so that
air may be exhausted from the racks, and these
racks have hollow nipples adapted to receive the
forms that carry the articles to he vuleanized.
The trucks with the racks thereupon have usu-
ally been of rectangular or polygonsl shape here-
tofore, and the forms with the rubber articles

thereupon have heen mounted on the nipples of 2

the racks and removed therefrom by hand. The
trucks when loaded are rolled into a larse vulea-
nizing receptacle, and they are then connected to
a vacuum system so that the air may be exhaust-
ed from the different vulecanizing frames. The
door of the vulcanizing chamber is then closed
and the temperature of the interior of the vulea-.
nizer raised. ) o
When the types of trucks used heretofore are

placed in a cylinder vuleanizer there is consider~

able waste space between the sides of the trucks
and the cvlindrical walls of the vuleanizing
chamber. Furthermore it has been the prastice
heretofore fo connect a number of trucks hv sue-
tion pives and then move the trucks as a unit into
the vulcanizer after which thev are connected to
a vacuum system outside of the vulcanizing re-
ceptacle, or to connect the trucks separately to
the vacuum system after they are pushed into the
vulcanizer.

Having in mind the foregoing one important
feature of the present invention resides in an im-
proved type of vuleanizing frame for supporting
the articles to be vuleanized, such frame prefer~
ably being circular so that its diameter need bhe
only slightly less than that of the interior of the
cylindrieal vulcanizing chamber.” A rounded or

_cireular frame such as herein contemplated also
will accommodate very satisfactorily different
loading arrangements.

Another feature of the present invention re-
sides in an article supporting frame which in ad-
dition to being cricular in shape is of relatively
narrow width so that the persons engaged in
placing article supporting forms on: the nipples
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2 .
of the different racks need reach inwardly from
either side of the frame only about one foot to
reach the innermost nipples.  This makes the
present vuleanizing frame easy to load and un<
load and lessens the likelihood of the unvulcan-
ized shoeés beihg damaged as they are placed
upon the vulcanizing racks, . -

Another feature of the present invention re-
sides in a circular vulcanizing frame: provided
with a form supporting rack that is made up of
an upright central pipe or riser and a number of
lateral manifolds extending as limbs from “the
opposite sides of the pipe. The manifolds serve
to support a large number of vulecanizing forms
upon opposite sides of the central plane of the
supporting rack and operable to-exhaust air from
the forms as long as air is exhausted from the
the central pipe..

Another feature of the present invention re~
sides in means whereby the vacuum system of one
vuleanizing frame may be easily and quickly con-
nected to the:vacuum system of another vul-
canizing frame by simply pushing one frame
against another when they are assembled inside
of the vuleanizing chamber. - This is accom-
plished - by providing the main. central pipe of
each. portable frame with suction pipes extending
from the opposite sides of this pipe towards the
outer dimension of the frame, and by equipping
the outer end of each:of these suction pipes with
a yielding ring or gasket so that a vacuum con-
nection will be formed automatically between ad-
jacent frames when they are moved together.

Another -feature of the present invention re-
sides in the: construction whereby the article sup-
porting manifolds that are secured to the upright
central pipes are arranged so that they extend
downwardly at an acute angle to the upright
pipe, to thereby support forms for footwear-in
nested relations one to the other to increase the
number of forms that a frame will accommodate.

Anotherfeature of the present invention resides
in the construction wherein the upright central
pipe has a large number of pipe nipples disposed:
along the opposite sides of such pipe so that the
number of manifolds secured to such central pipe-
may be increased or decreased: to vary the space
between adjacent manifolds, depending upon the:
amount of space required by the forms -to' be
carried by such manifolds.

Another feature of the present invention re-
sides in the construction whereby the outer ends
of the article supporting manifolds may be re-
movably secured to the main frame so as to retain
these adjustable manifolds rigidly in place.

Another feature of the present invention re-
sides in. an overhead carriage and monorail
adapted to support the present vulcanizing frame-
so that it can be readily moved from one place
to another; and also'in means whereby such frame
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is rotatably secured to its supporting carriage in
order that it may be turned to a position longi-
tudinally .of ‘the carriage when it is used in a
narrow aisle between working tables, or any-
where in the factory where this will save floor
space, and it also enables the frame to be turned
transversely to such carriage for movement . into
the vuleanizing chamber,

The above and other featuresof the present
invention will be more fully understoed from the
following description when read in connection
with the accompanying drawings wherein:

Fig. 1 is a longitudinal sectional view through a
cylindrical vulecanizing receptacle having therein
four vulcanizing frames constructed in accordance
with the present invention, stwo of the circular
frames being partly broken:away.

Fig. 2:sa.sectional view taken on the line'2—2
of Fig. 1.

Fig. 3-on.4a smaller:scale is-a plan view showing
one .article carrying frame near the vulcanizing
receptacle and another.frame between two make~
up-tables,

Pig. 4 is & sectional view through a form sup-
porting manifold :showing a hollow limb, and
branches extending :at right gngles to the limb.

Pig. :5 isa vertical view .of guiding flanges at-
tached to the floor and a roller at the lower end
of sthe vulcanizing frame.

Pig. 6 is .a vertical sectional view through =a
monorail carriage and associated parts.

‘Pig, 7 is-a sectional view of a vacuum coupling
having two yielding gasket rings and also shows
one of these rings dotted in an inactive position;
and

Fig. 8 is a longitudinal sectional view through
a hollow shoe form of well known construction.

The vulcanizing receptacle may be constructed
a5 heretofore and as shown comprises a large
cvlindrical receptacle #8 which is permanently
closed at one end as indicated by {f and at the
other end is provided a door 12 mounted upon
the Hinges 13 and adaptedto be closed as shown in
Fig. 1.and opened as-shown in Fig. 3. A gasket {4
is provided to form a tight joint between the door
and receptacle when the door is closed. The in-
terior of the vulcanizing receptacle may be heated
by heating the air therein or by filling the
chamber with steam as heretofore. The entire
vulcanizing receptacle should ‘be made -of heavy
metal and the door should be strongly sealed
when closed so as to confine steam therein under
pressure.

The vulcanizing frame contemplated by the
present invention wvreferably ‘has a short axial
length and a substantially circular contour to
conform to the rounded interior of the vulcan-
izing chamber and:it is designed to extend trans-
versely of the vilecanizing receptacle. It may
therefore be -described as a hollow relatively flag
or planar frame. In ‘the construction shown
each vulcanizing frame comprises a metal ring
formed of ‘the T-shaped irons 15. and this ring
is flattened at:its ton as-at 18 and at its bottom
as at 7. Within this frame there is provided
the upright :central vipe or riser 18 which is
¢losed at its lower -end by the cap (8 having
spaced downwardly extending lugs that are
bolted to ‘the T-shaped bar 11. The pipe 8 is
provided at its upper end with the union 20
which secures the T-connection 21 to the upvper
end of the pipe I8, and this T-connection is
T%gidl:y secured to a-recessed portion of the bar

The upright central pipe 18 is provided with
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opposite rows of nipples 22 disposed in the plane
of the ring 15, there being eight of these nipples
extending from each side .of ‘the pipe {8, and
it should be noted that these nipples incline
downwardly so that they form an acute angle

4o the vertical pipe 18. The object in providing
‘this relatively large number of nipples at each

side of the pipe [8 is to permit the manifolds
upan which the vulcanizing forms 24 and 25

.are mounted to "be spaced different distances

apart. This will be apparent from an examing-
tion .of Fig. 2:iin which the two manifolds at the
upper part of the frame are disposed closer to-
gether at the left hand side where they support
the shoe forms 24 than they are at the right
hand -side ‘where they support the beoet forms
25. The nipples 22 which are not used are closed
with plugs 26.

Each manifold is conveniently formed of a
pipe 23 which ‘is provided at one end with the
threaded rotating ring 27 by means of which it
can be removably secured to a nipple 22. These
pipes ‘23 which extend in the form of limbs from
the opposite sides of the vertical pipe 18 are pro-
vided with the transverse hollow branches 28
that extend through the nipe 22 as shown in Fig.
4. The branches 28 should be welded fo the
pipe 23 where they pass through holes therein
and should be provided with holes 29 within the
pipe 23 that form communications befween.ths
interior of the pipes 23 and 28 The cross
branches 28 are provided with the upwardly ex-
tending nipples 308 each .of which has a collar
that surrounds the .pipe and is welded theretfo.
Each branch in the construction shown has four
nipples, and the outer .ends of the branches 28
are closed with the plugs 2f. In order to in-
crease the rigidity of the manifolds formed .of
the limbs 23 .and transverse branches 28, means
is provided whereby the outer ends of the pipss
23 may be holted to the T-shaped bars 15 or
to the upright braces 32 by the bolis 23.

The vulcanizing frame of the present .inven-
tion is designed so fthat it .may he easily loaded
and unloaded, and fo this .end fthe branches 28
are .made relatively short so that the oeperators
loading the frame or unloading the frame will.net
need to reach inwardly more than a short.dis-
tance into the interior of the frame to reach the
innermost nipples 20. It has been found pref-
erable in practice when shoe forms such .as- 24
and 25 are used fo arrange the work supporting
manifolds comprising the pipes 23 and 28 so.that
they slope downwardly ab.an .angle of spproxi-
mately 29 degrees to fhe horizontal plane. This
arrangement permits the .assembly .of the.great-
est possible number of -forms 24 or 28 in mnested
relation with each other witheut .protruding
beyond the outer periphery of the ring .45 If
other types of shoe forms sre .used .a .different
angle may he desirable, and in vulcanizing.gloves
these branches may be horizontal.

The vulcanizing frame as shown and.described
is relatively .thin .compared with its large i~
ameter. This construction permits the frame to
be easily loaded and -unloaded and moved ateng
a relatively narrow aisle, and glse -allows room
for the workers to-stand ‘between this frame gnd
the tables 34 shown in Fig. 3 for convenience ‘in
loading or unloading the vilcanizing frame. "The
narrow width of such frames also permits a rel-
ativély large number -of ‘the frames to “be -as-
sembled in the vulcanizing .chamber as will ‘be
apparent from Fig. 1 where four :of these wil~
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canizing frames are shown as placed within a
relatively short vulecanizing chamber.

These portable vulcanizing frames are so de=

- signed that forms carrying shoes, hoots, gloves
or other articles made of rubber or rubber-like
material may be easily loaded thereon adjacent
the make-up tables 34 and then moved along
a runway into and out of the vulcanizing re-
ceptacle.

To this end in accordance with a preferred
embodiment of the present invention each vul-
canizing frame is suspended from g monorail
comprising the overhead rail 35 along which the
carriage 36 travels. Hach carriage 36 has two
slightly spaced flanged wheels 3T at one end and
two similar wheels 3T at the other end, these
wheels receive the supporting rail 35 between
them as shown in Fig. 2. The upper portion
16 of the vulcanizing frame is pivotally secured
to the carriage 36 as best shown in Tig. 6. To
this end there is secured to the rail 168 a disc 38
having projecting upwardly therefrom the frame
supporting bolt 28 that passes upwardly through
a central hole in the carriage 38 and is rotat-
ably secured to the carriage by the nut 40. A
packing ring 41 is preferably provided below the
nut 40. The purpose in pivotally suspending the
vulcanizing frame from the carriage 36 is to
permit the frame to be rotated relatively tc the
carriage so that it may extend longitudinally
of or transversely of the carriage as will be ap-
parent from Fig. 3. Tt is desirable to lock the
frame to the carriage 36 in different positions
of angular adjustment, therefore the carriage

36 is preferably provided with four pin receiv-

ing sockets disposed concentric with. the bolt 39
at ninety degrees apart to receive the locking
pin 42 slidably mounted upon the portion I8
of the vulcanizing frame. This pin 42 may be
moved into and out of its locking position by
manually shifting a rocking lever 43 pivoted to
the rail 16 at 44,

The vulcanizing forms 24 and: 25 are prefer-
ably made hollow as shown in Fig. 8 and have a
number of small holes 45 provided in the sole
and heel portion of the form so that a suction
produced within the hollow form will act through
these holes 45 to exhaust air from the interior
of the footwear and cause it to conform closely
to the form during the vulcanizing period. Each
form preferably has a tapered hole 46 therein
so that the form may be mounted upon a tapered
nipple 36 to thereby support the form and ex-
haust air therefrom when air is evacuated from
the main pipe {8 and the manifolds extending
therefrom.

An extremely important feature of the pres-
ent invention resides in the construction where-
by one vuleanizing frame may be quickly and
easily connected to another and to a vacuum
pipe so as to exhaust air from such frames
during the vulcanizing period. This is accom-
plished in the construction shown by providing
the T-connection 2( which is mounted at the
upper end of the pipe 18§ with the laterally ex-
tending pipes 47, and each of these pipes has
attached to its outer end a ring 48 having a
recess in which is mounted an annular yielding
gasket 49. The arrangement is such that when
one frame is moved against another the aligned
gaskets .of the two frames will be forced one
against the other as best shown in Fig. 7 in full
lines. When a yielding gasket 49 is not in con-
tact with another gasket it will appear as shown
in dotted lines in Fig. 7.
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By construeting the form supporting frames
as shown and described, so that all of the form
supporting ‘manifolds of a frame are connected.
to the central upright pipe 18 having the op-
positely extending exhaust pipes 41 and annular
gaskets 49, the entire vacuum system for ex-
hausting air from the form supporting frames
in a vulcanizing receptacle may be easily con-
nected up. This may be done by pushing the
first vulcanizing frame into the cylindrical vul-
canizer until its gasket 49 abuts against the gas-~
ket B0 that is carried by the vacuum pipe 5l
that protrudes inwardly through the rear wall
f1 of the vulcanizing receptacle. This pipe 51 is
connected outside of the vulcanizing receptacle’
to a vacuum pipe 52 having the hand valve 53
and the pipe 52 is connected to vacuum produc-
ing means not shown. One vulcanizing frame
after another, or the entire group of frames,"
are pushed into the vulcanizer so that one abuts
against the other inside of the vulcanizer to
thereby cause the adjacent exhaust pipes 47 to
be connected as shown in Fig. 1. When all of
the vulcanizing frames are in place the door 12
may be closed and tightly sealed in place, but
the vulcanizing frames should be held one pushed
against the other to maintain an air-tight joint
between the ccnnecting gaskets 49. The frames
may be held one against the other by providing
upon the inside of the door 12 in aglighment with
the pipes 47 a ylelding ram adapted to press
firmly against and seal the gasket 49 that is
close to the door 2. Such a ram may conm-
prise a sleeve B4 secured to the inner face of

5 the door (2 and having slidably mounted there-

in the plunger 55 which carries at its outer end
the rubber disk 56 adapted to abut against and
close. the gasket 49. A strong coiled spring 57
serves to hold the vulcanizing frames pushed
one against the other when the door 12 is closed.

Each vulcanizing frame is preferably provided
near its lower end with & bumper guard 58 which
is attached to the main supporting ring 15, and
when the first frame is pushed into the vulcan-
izing receptacle its bumper guard will abut
against the stop 59 secured to the rear wall {1,
As other frames are pushed into the vulcanizer
one guard 58 may strike momentarily against
another, but when the docr (2 is closed and the
yielding ram head 56 is pressing against the row
of aligned pipes 47, the bumpers 58 should he
out of contact with each other as shown in
Fig. 1.

After the vulcanizing frames are assembled
within the vulcanizer and the door 12 is sealed
closed the valve 53 may be open to exhaust air
from the vulcanizing forms 24 and 25 carried by
the different frames. The vulcanizing recep~
tacle may be heated with steam or hot air as
heretofore. If g very long vulcanizing receptacle
is used it may be desirable to provide vacuum
connections through the door 12 as well as
through the rear wall #{.

Since the overhead rail 35 upon which the

carriage 36 travels extends into ‘the vulcanizing

receptacle as shown, ‘it is necessary to provide
this rail with a removable section near the door
12 so that this section can be moved out of the
way when the door is closed. As the entire vul~
canizing frame is suspended from an overhead
carriage 36 the frame may tend to swing in an’
objectionable manner near the tables 34 when
it is being loaded or unloaded. . ‘To prevent these’
frames from swinging the rail (T of each frame

78 preferably has secured to its lower face a rotat-
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ing caster 60 adapted to travel in'a slot formed
by securing the angle irons & to the floor 62 in
slightly spaced relation to each other as shown
in Fig. 5. Similar guiding irons 61 for the cast-
ers 60 are preferably provided in the vulcanizer,
as will be apparent from Fig. 1 in which cne of
these irons appears in this vertical sectional
view:

The vulcanizing frames contemplated by the
present invention may be easily loaded adjacent
the work tables where the shoes or other articles
are built upon the vulcanizing forms, whereupon

the frames are pushed along the meonorail into:

the' vuleanizing chamber to vulcanize or heat
treat such articles.

Having thus described my invention, what I
claim- and desire to'protect by Letters Patent is:

1. A portable substantially flat rack structure
for supporfing a large number of elongated rub-
ber articles in' a cylindrical shaped vulcanizing
receptacle and adapted to extend. transversely
therein, comprising a hollow planar frame the
height of which exceeds several times its axial
length, means for suspending this frame in a ver-
tical position, a single central pipe mounted in
the frame to extend from the top to the bottom
thereof, auxiliary pipes extending as limbs from
the opposite sides of the central vipe in the plane
of the planar frame, nipples along said central
pipe to receive the auxiliary pipes, cross branch
pipes extending from the opposite sides of said
limbs at right angles to said plane, and hol-
low projections upon these cross branch pipes
adapted. to support the articles upon the opposite
sides of said plane and to exhaust air from the
articles when-air is exhausted from said central
pipe.

2. A portable substantially flat rack structure
for supporting a large number of elongated rubber
articles in a cylindrical shaped vulcanizing re-
ceptacle and adapted to extend transversely there-
in, comprising a hollow planar frame the height
of which exceeds several times its axial length,
a traveling carriage having the frame suspended
therefrom in a vertical position, a single central
pipe mounted in the frame to extend from the

top to the bottom thersof, auxiliary pipes extend--

ing as limbs from the opposite sides of the central
pipe in the plane of the planar frame, cross branch

pipes extending from the oprosite sides of said

limbs at right angles to said plane, and hollow
prejections upon these cross branch pipes adapted
to support the articles upon the opposite sides of
said plane and to exhaust air from the articles
when air is exhausted from said central pipe.

3. A portable substantially flat rack structure-

for supporting a large number of elongated rubber
articles in a cylindrical shaped vulcanizing re-
ceptacle and adapted to extend transversely
therein, comprising a hollow planar frame the
height of which exceeds several times its axial
length, means for supporting this frame in an
upright position, a single central pipe mounted
in.the-frame to extend from the top to the bottom

thereof, auxiliary pipes extending as limbs from-

the opposite sides of the central pipe in the plane
of the planar frame, cross branch pipes extending
from the opposite sides of said limbs at right
anglesto said plane, and hollow projections upon
these cross branch pipes adapted to support the
articles upon the opposite sides of said plane and
to- exhaust air from the articles when air is ex-
hausted: from said central pipe.

10

25

30

35

40

45

50

55

60

65

8,

4, A portable substantially flat rack structure
for supporting a large number of elongated rubber
articles in a cylindrical shaped vulcanizing re-
ceptacle and adapted to extend transversely

- therein, eomprising a hollow planar frame hav-

ing curved outer walls that approximate the curve
of the vulcanizer walls. and the height of which
frame exceeds..several times ifs axial length,
means for supporting this frame in an upright.
position, a single central pipe mounted in the
frame to-extend from the top to the bottom there~
of, auxiliary pipes extending as limbs from. the
opposite sides- of the central pipe in the plane of
the planar frame, cross branch pipss extending.

: from the opposite sides of said limbs at right

angles to said plane, and hollow projections upon
these cross branch pipes adapied to support the
articles upon the opposite sides of said plane and:
to exhaust air from the articles when air is' ex-
hausted from said central pipe.

5. A portable substantially flat rack structure:
for supporting a large number of elongated rub-
ber articles in a cylindrical shaped vuleanizing
receptacle and adapted to extend transversely
therein, comprising a hollow planar frame the
height of which excesds several times: its axial
length, an over head carriage for the frame,
means for rotatably suspending the frame from
the carriage so that it may be rotated relatively
to the carriage and locked in different rotated
positions, a single central pipe mocunted in the
frame to extend from the top to the bottom there-
of, auxiliary pipes extending as limbs from the
opposite sides of the central pipe in the plane of
the planar frame, cross branch pipes extending
from  the opposite sides of said limbs at right
angles to said plane, and hollow projections upon
these cross branch pipes adapted to support the
articles upon the opposite sides of said plane and
to exhaust air from the articles when air is ex-
hausted frem said central pipe.

6. A portable substantiallly flat rack structure
for supporting footwear in a vulcanizing recep-
tacle and adapted to extend transversely therein,
comprising a hollow planar frame the height of
which exceeds several times its axial length, means
for supporting this frame in an upright position,
a- single central pipe mounted in the frame to
extend from the top to the bottom thereof, auxil~
iary pipes extending as limbs from the cpposite
sides of the central pipe in the plane of the planar
frame, cross branch pipes extending from the op-
posite sides of said limbs at right angles to said
plane, and hollow projections upon these cross

> branch pipes adapted to support the footwear

upon the opposite sides of said plane and to ex-
haust air from the footwear when air is exhausted
from said central pipe.

SAMUEL S. MINER.
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